In the design of the roof device of high speed trains, numerical simulation is the most common method because of the special reason why the direct effect wind tunnel test can't be carried out. The device monomer is used as the reference system, the simulation is carried out in the grid domain where the train speed is the inflow velocity. This method can't reflect the airflow influence of the equipment in the actual working condition. Because the device manufacturer's research and development cost is limited, and the device manufacturer does not have the data of whole train. So the numerical calculation of the three trains marshalling system can't be applied actually. So it is necessary to set up a convenient and reliable method of setting up the grid reference system for the numerical simulation of the roof device of high speed trains. In this paper, based on the numerical simulation of the detection for pantograph system of train roof, the same type of operation, the same algorithm, the same grid scale, and a variety of reference systems are compared. According to the calculation results of each scheme, the finite element model establishment time, the grid scale and the computation time four aspects performance. Finally, a feasible, economical, convenient, reliable and effective numerical simulation for the roof components of high speed trains is obtained, which provides a reference for the design and development of roof device of high speed trains.
INTRODUCTION
As the speed of high-speed train increases gradually, the contact condition of the vehicle bow network becomes worse. The roof pantograph monitor, with function of real-time monitoring, timely feedback and troubleshooting, has been widely used. Therefore, when the train is running in high speed, the aerodynamic effect of high-speed train roof device is more significant. [1] The aerodynamic performance of the device effects the safety driving performance of the vehicle, so it is particularly important to design the shape of high-speed train bow network monitoring equipment with good aerodynamic performance.
GOVERNING EQUATION
When describing the relative motion of the roof pantograph monitor with the surrounding environment, the air flow around the device should follow both the law of conservation of inertia and the additional equations of turbulent transport. [2] The law of conservation of physics was expressed in this paper by means of mass conservation equation, momentum conservation equation and energy conservation equation; for the turbulent transport equation, Fluent provides a variety of turbulence model, it takes the double equation application compared to the majority of k-ε model on unsteady calculation equations for concrete form. [3] 
COMPUTATIONAL MODELS, COMPUTATIONAL REGIONS, BOUNDARY CONDITIONS AND COMPUTATIONAL GRIDS ARE PRESENTED

Calculation Model
The model is a separate model whose model is divided into device left and device right. The aerodynamic performance of each model is considered separately. As Figure 1 , the three view of this numerical model. The numerical calculation of large amount of computation, the process is complex; therefore, a quasi-simulation target should be simplified before numerical simulation is performed. The optimization objective is smaller than the part of the grid scale component scale and the complex parts that do not affect the calculation results.
[4] [2] In order to facilitate the following description, the working conditions are divided into two directions of forward and reverse directions, device left and device right under the direction of operation. As shown in figure 3 , the model retains only the roof part intermediate train three trains marshalling scheme, the roof and the ground to keep the 200mm gap, the middle layer cross-sectional contour extending to the ends of the roof and parking spaces in two directions, roof throughout the computational domain. The placing position and equipment relationship of the pantographs were consistent with the marshalling condition. The Roof pantograph monitor was placed in front of the pantograph. Professional structured grid division software Pointwise was adopted for the numerical simulation calculation. The devices was structured and meshed, and their surface grids and global grids are shown in figure 4 . The surface mesh scale is 5mm 2 . The boundary layer number is 25 layers, and the surface boundary layer thickness is 1mm.
Calculation Area
The computed area was shown in the figure 5 to figure 7. In numerical simulation of flow field, the practical problems of infinite space was transformed into a finite computing region with a certain size. Therefore, the setting of the computing domain was particularly important, which will directly affect the accuracy of the calculation result. This numerical calculation has been performed several times. The calculation domain length is 12m, 7m and 4m respectively. The calculation area was shown in fig.6 , the marshalling vehicle and device case. The setting of the computing domain was particularly important, which will directly affect the accuracy of the calculation result. The calculation domain length was 380m, 80m and 60m respectively. The computed area was shown in the figure 7. Therefore, the setting of the computing domain was particularly important, which will directly affect the accuracy of the calculation result. The calculation domain length was 120m, 40m and 25m respectively. 
Numerical Boundary Conditions
According to the business software FLUENT, K-ε standard algorithm was adopted. Simulated train was traveling at the speed of 350 km/h both forward and backward.
Velocity inlet condition: the velocity inlet boundary is set as the air flow entrance boundary. So the magnitude of the velocity is given by the actual train speed, that is, vx = vt, vy = 0, vz = 0 (the corresponding speed is 350 km/h).
Pressure outlet: the outlet boundary conditions are set as pressure outlet, and the static pressure is 0 Pa.
[5] [6] Symmetric boundary conditions: the top of the domain is set as symmetric boundary conditions. This boundary condition can expand the domain of numerical computation. At the same time, the planes which parallel to the running direction of the train is also set as a symmetric boundary condition. The ground is set to skid, the velocity and direction are in accordance with the velocity inlet.
CALCULATION RESULTS
The results of travelling resistance of the devices under four different operating conditions were calculated, as shown in table 1.
In the actual use of the devices, the device was left and right, the two devices was a group, placed beside the pantograph. Take the 8 section marshalling EMU as an example, the train was equipped with two groups of pantograph and the bow angle was opposite, so each EMU should be equipped with one, one and two sets of equipment, each of which was equipped with one of the left and right equipment. The aerodynamic forces generated shall be as shown in Table 1 The following results can be obtained according to analysis: When the train was moving at a speed of 350km/h, the left and right devices were in a group. The maximum value appeared in marshalling vehicle and device case, the aerodynamic drag was 1250.84 N.
CONCLUSION
In this paper, the roof device of the high-speed train was placed on the certain place of the train, Different design of Grid Reference System for calculations were different.
(1)The design scheme of aerodynamic simulation reference system for roof devise.
(2)The cost reference table of the three reference frames. (3)According to the type of equipment studied in this paper, we use Roof and device case to simulate, and the numerical results are closer to Marshalling, vehicle, and, device and case than Only, device, case, and the error is less than.
(4)According to the type of equipment studied in this paper, we use Roof, and, device and case to simulate, and the numerical simulation is equivalent to Marshalling, vehicle, and, device, case, 42%, Number, of, cells, Computing, time.
